Fingolimod (FTY720) improves hippocampal synaptic plasticity and memory deficit in rats following focal cerebral ischemia.
Fingolimod (FTY720) is a known sphingosine-1-phosphate (S1P) receptor agonist. Several studies have shown the therapeutic efficacy of FTY720 in neurodegenerative disorders. However, the neuroprotective mechanisms in brain ischemia have not been adequately studied. Therefore, the present study aimed to investigate the effects of FTY720 on the impairment of learning and memory and hippocampal synaptic plasticity induced by middle cerebral artery occlusion (MCAO) in ischemic brain injury. Twenty eight male rats were randomly divided into four groups of control (n=7), sham (n=8), ischemic-reperfusion+vehicle (I/R+V; n=7), and I/R+FTY720 (n=6). After 1h of the occlusion of artery, the filament was gently withdrawn to allow reperfusion for the next 7 days. The animals first received a dose of FTY720 (0.5mg/Kg) or its vehicle (intra-peritoneal) twenty-four hours before surgery in I/R+FTY720 and I/R+V groups, respectively. The administration of FTY720 or its vehicle continued every other day. The passive avoidance test and field potential recording were used for evaluation of learning, memory and synaptic plasticity. The brain infarct volume was measured by triphenyltetrazolim hydrochloride (TTC) staining. MCAO caused infarct damage in the rat's brain tissue. The administration of FTY720 significantly reduced the size of the lesion, improved the memory impairment of MCAO rats, and increased the STL time. In addition, the field potential recording demonstrated a marked reduction in induction of long-term potentiation of MCAO animals. However, administration of FTY720 recovers the magnitude of the LTP without any effects on presynaptic plasticity and neurotransmitter release probability. The results of this study demonstrated that MCAO in rats impairs the retention of passive avoidance tasks and multiple injection of FTY720 improved the memory performance after MCAO by LTP induction via post-synaptic mechanisms.